Autocrine regulation of airway smooth muscle responsiveness.
Bronchial asthma is characterized by airway inflammation, exaggerated airway narrowing to bronchoconstrictor agonists, and attenuated beta-adrenoceptor-mediated airway relaxation. Various cytokines/chemokines have been implicated in the pathogenesis of the airway inflammatory response, and certain cytokines, most notably including specific Th2-type cytokines and IL-1beta, have been shown to directly regulate airway smooth muscle (ASM) responsiveness. Recent evidence supports the concept that the ASM itself has the capacity to endogenously express a number of these cytokines under specific conditions of ASM sensitization. Moreover, these cytokines were found to act in an autocrine manner on the ASM to evoke the 'pro-asthmatic' phenotype of altered airway responsiveness. This cytokine-driven autocrine signaling mechanism in ASM may be triggered by either Fc receptor activation in the atopic (IgE-mediated) sensitized state or by ASM exposure to specific viral respiratory pathogens, most notably including rhinovirus. Furthermore, the autocrine-induced changes in ASM responsiveness are attributed to altered receptor-coupled transmembrane signaling in the sensitized ASM, resulting in perturbed expression and release of second messenger molecules that regulate ASM contraction and relaxation. Collectively, this evidence identifies mechanisms intrinsic to the ASM itself, including autocrine pro-inflammatory signaling and altered receptor/G protein-coupled second messenger activation, that importantly contribute to phenotypic expression of the changes in ASM responsiveness that characterize the asthmatic state.